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ABSTRACT 


Aspects of population dynamics of Ferruginous Hawks (Buteo regalis), Prairie Falcons (Falco 
mexicanus), and Golden Eagles (Aquila chrysaetos) have been monitored in the Primary Study 
Area (PSA) of the Kevin Rim Raptor Study Area (KRRSA) in northern Toole County, Montana, 
since 1988. Survey efforts to determine productivity of three key raptor species in 2001 were 
conducted during two phases. The initial phase (30-31 May) focused on Golden Eagles and 
second phase focused on Ferruginous Hawks and Prairie Falcons. Breeding areas of 14 
Ferruginous Hawk, 25 Prairie Falcon, and 1 Golden Eagle were successful. Mean brood size of 
Ferruginous Hawks on private land and public land was not different (P = 0.39). Number of 
successful Ferruginous Hawk nests in the PSA has appeared to stabilize after over a decade of 
decline. Ferruginous Hawk banding was again limited to the Flats (7 = 4) and man-made 
platforms (77 = 2) where 23 nestlings were banded with USGS lock-on bands. Proportion of nests 
where young were banded in 2000 (nm = 6) and were successful again in 2001 was not different 
from those where young were not banded in 2000 (» = 11) and were successful again in 2001 (P 
= 0.21). However, productivity was higher (P = 0.04) in nests where young had been banded the 
previous year than those in which young were not banded. No headlight surveys for lagomorphs 
were conducted. Low falcon success and apparent adult turnover in resident Golden Eagle pairs 
in 2000-20001 is cause for concern and may be related to predator and/or rodent poisoning. An 
adult Prairie Falcon radio-tagged with a satellite transmitter in western Idaho was searched for but 
not located. Recommendations include a plea for development of an integrated Kevin Rim Raptor 
Management Plan directed primarily toward management of access and wreckcreational activity. 
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INTRODUCTION 
The Kevin Rim escarpment in northern Toole County, Montana, provides nesting habitat 
for a variety of raptors (Dubois 1988) The Bucs of Land Management (BLM) designated the 
“Kevin Rim a “Key Raptor Area” and an “Area of Critical Environmental Concern” (Williams and 
Campbell 1988) to provide added habitat protection for raptors, especially sensitive and/or 
declining species. Ferruginous Hawks (Buteo regalis), Prairie Falcons (Falco mexicanus), and 
Golden Eagles (Aguila chrysaetos) are designated “Species of Special Concern” in Montana 
(Flath 1991) and are considered key species for investigation of aspects of population dynamics in 
KRRSA. Montana Natural Heritage Program (1999) also lists the Ferruginous Hawk as a Species 
» Of Special Concern, : 
| Initial monitoring and peiag raptor banding efforts in the vicinity of the Kevin Rim 
escarpment began in 1988 and several intensive studies since have focused on raptor productivity, 
land use impacts, and aspects of population dynamics (Dubois 1988, Harmata 1991, VanHom 
1993, Zelenak 1996, Harmata and Zelenak 1996). Number of successful Ferruginous Hawk nests 
in KRRSA declined between 1988 and 1997 (Harmata et al. 1999). Banding in a portion of 
KRRSA was suspended in 1999 and intensity of occupancy surveys reduced in 2000 due to 
suspected negative impacts on Ferruginous Hawk productivity. Coincidently, more effort was 
directed at banding in Ferruginous Hawk nests on the Flats where banding had not previously 
been accomplished. Colorbanding Prairie Falcon and Ferruginous Hawk nestlings began in 1995 
However, due to the lack of subsequent observations of colorbands, colorbanding was also 


; suspended in 2000. This report includes results of 2001 breeding surveys for key species as well 
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as assessment of long-term nest success rates and productivity of Ferruginous Hawks nesting in 
the vicinity of the Kevin Rim. 
STUDY AREA 

KRRSA is located approximately 324 km north to northwest of the town of Shelby, 
Toole County, Montana (Fig. 1). KRRSA includes a Primary Study Area (PSA) that has been 
surveyed annually since 1988, Rattlesnake Coulee, and immediately adjacent table lands (Flats) to 
the north and east of PSA (Fig. 1). Prior to 1997, coverage of the Flats was cursory but increased 
in 1997 through 2001. In 1999, the Flats were divided into NE and SE sections (Fig. 1). 
Rattlesnake Coulee was surveyed intermittently between 1988 and 1999 depending on time and 


finds, but not in all years. Buckley Coulee (north of Rattlesnake Coulee outside of KRRSA) was 


last surveyed in 2000. 





Figure 1. Kevin Rim Raptor Study Area, northern Toole 
County, Montana. 

















2001 OBJECTIVES 
A. Determine location, success’, and productivity’ of 3 key raptor species nesting in the 
Primary Study Area and Rattlesnake Coulee of KRRSA, 
B. Band Ferruginous Hawk nestlings with USGS bands in the Flats only. 
METHODS 

Two surveys were conducted in 2001. Activity’ of all golden eagle nest sites discovered 
in KRRSA between 1988 and 2000 was determined on 30 and 31 May. Surveys of success and 
productivity of Ferruginous Hawks and Prairie Falcons were delayed until 29 June through 1 July 
because nesting phenology was at least one week later than usual for these species. All known 
nests were checked and an effort was made to search for new nests. Information gathered 
included location and young of advanced age in successful nests, and plumage of adults and 
progeny of Ferruginous Hawks. 

To further test effects of observer activity on Ferruginous Hawk nest success, neither 
occupancy nor activity surveys (normally conducted in April) were conducted in 2001, nor did 
observers approach successful Ferruginous Hawk nests (in which young were not banded) closer 
than 1 km to determine presence of nestlings. Nestlings of advanced age (>2/3 growth) were 
considered to have fledged. 

Long-term productivity trend of Ferruginous Hawks was evaluated by regressing number 


of successful nests in PSA over the 14 years. Data for analysis were compiled from (Dubois 





‘Successful pairs (or nests) are those that fledged young. 
*Productivity is number of young fledged from successful nests. 


*See MBEWG (1996) for raptor reproductive terminology definitions. 

















a 
1988), Harmata (1991), VanHorn (1993), Zelenak (1995), Harmata and Zelenak (1996), Harmata 
et al. (1998, 1999), Harmata and Gabler 2000), and 2001 results. 
RESULTS 
Nest Success and Productivity 
Ferruginous Hawks 

Fourteen Ferruginous Hawk nests were successful in KRRSA in 2001 (Fig. 2), producing 
approximately 43 young (Table 1). One nest site in the Flats (F27, Appendix Table 3) was 
completely gone with no potential alternate elevated nest structures available in the vicinity (other 
than oil tanks). One nest in the PSA that contained a small downy nestling < 242 weeks old on | 
July was considered productive. As in 2000, there was an absence of hawks nesting along the 
North Rim and southern Rattlesnake Coulee (Fig. 2). Where as many as seven pairs of hawks 
nested in the past, none were present in 2001. No difference (Mann-Whitney (/ = 16.00, P= 
0.44) was detected between Ferruginous Hawk brood size on public (X = 2.6, SD = 0.89, n = 5) 
and private land (X = 3.33, SD = 1.22, n= 9) but broods produced on escarpments (X = 2.5, SD 
= 0.76, = 8) were smaller (Mann-Whitney U = 8.50, P = 0.03) than those produced on other 
substrates (X = 3 83, SD = 1.17, n = 6), i.e., platforms, trees, oil tanks. 

In 2001, 23 Ferruginous Hawk nestlings were banded with USGS bands. Banding was 
limited to 4 nests in the Flats and 2 nests on man-made platforms in the South Rim District (F19 
& F20, Appendix Table 4, Cover photo). Proportion of nests where young were banded in 2000 
(1 = 6) and were successful again in 2001 (1 = 5) was not atterent from those where young were 
not banded in 2000 (7 = 11) and were successful again in 2001 (n = 5)(y? = 1.56, P= 0.21). 


However, productivity was higher (7,, = -2.30, P = 0.04) in nests where young had been banded 
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the previous year (7 = 5, X = 3.8, SE = 0.58) than those in which young were not banded (n = 8, 
& = 2.5, SE = 0.27), 


@ Productve # young menenoren Beene 
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Figure 2. Distribution and productivity of successful Ferruginous Hawk nests in the 
: Primary Study Area and Rattlesnake Coulee, Kevin Rim Raptor Study Area, 2001. 
@ >= indicates minimum productivity. 














Table 1, Reproductive performance of Ferruginous Hawks in the 
Kevin Rim Raptor Study Area, 2001. 








Successful Young Produced 
Breeding sen 
a Nesting Area Areas Total’ Per Successful 
Primary Study Area 9 =24 =2.67 
eet Rattlesnake Coulee 1] 3 3.00 
: LS eee ca cele ee. aoe 
| | KRRSA 14 co ee Ir, 
ce a ’ Approximate production- some nestlings could have fledged and 
one nest contained a small downy that may not have fledged. 
@ 
4 Long-term Productivity of Ferruginous Hawks-. Number of successful nests and productivity of 


: Herrugingus Hawks in the PSA declined from 1988 to 1998 (Harmata et al. 1999). However, 9 
nests have been successful each of the last 3 years (Fig. 3) resulting in a long term regression line 
no different (P = 0.10) from 0 (e., now flat and stable trend). Productivity averaged 25.3 +1.15 
hawks of divine age produced per year (7 = 12) over 14 years, also indicating a stable trend 
(slope no different from 0, P = 0.35; Fig. 3). Nuriber of successful nests in the Flats declined 
33% (n = 6) from 2000 to 2001 by 50% (7 = 8) since 1999. Since 1999, decline in successful 
nests in the Flats bik been a function of natural habitat changes for one (fallen tree), occupancy by 
a Se aineiere Hawk (Buteo swainsonii) for one, removal of a tree by agricultural development for 


one, and possibly banding activity for one. 
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Figure 3. Successful nests and productivity of Ferruginous Hawks in the Primary 
Study Area of the Kevin Rim Raptor Study Area, Toole Co., Montana, 


Prairie Falcons and Golden Eagles 


Only 5 Prairie Falcon pairs and one Golden Eagle pair were known to have produced 


young in PSA and Rattlesnake Coulee in 2001 (Fig. 4; Table 2, Appendix Table 5). Single adult 


falcons were observed at 3 eyries. The resident female Golden Eagle at the only successful nest 
site in KRRSA (G1, Appendix Table 4; Fig. 4) exhibited subadult tail feathers (white basal 


portion), indicating the female present in 2000 (full adult tail) had been replaced. Only one adult 


_ eagle was observed at the other unsuccessful site in the PSA (G2, Appendix Table 4) and only 


during the first survey on 29 May, No Golden Eagles were observed at the unsuccessful nest in 


Rattlesnake Coulee (G3, Appendix Table 4) on 30 May and only one adult was observed there on 


a 1 July, A subadult eagle appeared to pass through the breeding area during | July observations 


and the adult eagle was subsequently observed in undulating display. The nestling produced in the 


one successful nest appeared infested with Ornithodorus aquilae (avian tick). 
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Figure 4. Location and productivity of 
successful Prairie Falcons and Golden Eagles 
in Primary Study Area and Rattlesnake Coulee, 
Kevin Rim Raptor Study Area, 2001. >= 
indicates minimum production. 


Table 2. Minimum Prairie Falcon and Golden Eagle productivity in the Kevin Rim Raptor 
Study Area, 2001. 








Young 
Successful == -—------- 
Breeding per Successful 
_ Species Nesting Area Areas Fledged § Breeding Area 
Praine Falcon § Primary Snidy Area 4 211 22.75 
Rattlesnake Coulee i 21 21.00 
Total 23 et? Sieh 
Golden Eagle Primary Study Area 1 1 1.0 
Rattlesnake Coulee - - - 


Total i ] Le. 

















Prey Availability 

No lagomorph headlight surveys were conducted in 2001 Four white-tailed jackrabbits 
(Lepus townsendil) were observed in KRRSA in daylight coincident with productivity surveys. 
Richardson’s ground squirrels (Spermophilus richardsonii) appeared subjectively less abundant in 
2001 than 2000. However, higher, more lush grass conditions may have reduced detectability 
Human Activity on and Near the Kevin Rim 

Evidence of human activity within the study area decreased from 2000. Truck and ATV 
tracks were not as conspicuous throughout the grasslands on top of the Rim as they were in 2000. 
DISCUSSION 
Key Raptor Breeding Area Occupancy and Success 

Cessation of Ferruginous Hawk nestling banding in the PSA and coincident initiation of 
banding in the Flats where few young have been banded previously are beginning to provide 
insight on the effects of banding on Ferruginous Hawk reproduction. Brood sizes of pairs nesting 
in sites secure from ground predators (platforms, oil tanks, trees) or protected from inclement 
weather (1.2., vegetative canopy) were more productive (larger broods). The propensity to 
reoccupy nest sites the year after banding suggests nesting adult hawks may be more tolerant of 
banding activity at more protected sites. Sites in the PSA that produced smaller broods were 
either accessible to coyotes (Canis latrans) and foxes (Vulpes spp.) and/or susceptible to 
inclement weather by aspect or lack of canopy cover. 

Number of successful Ferruginous Hawk pairs in PSA in 2001 was identical to the 
previous 2 years, indicating the decline may have ceased. Continued absence of successful hawks 


and falcons on the North Rim, Badlands, and southern Rattlesnake Coulee is troubling and we are 














10 
still at loss for an explanation. Depressing factors are either very subtle or exerted at a time 
raptor observers are absent. A decade of declining productivity may have been a component of a 
normal, long-term cyclic pattern. Thus the value of long-term monitoring of Ferruginous Hawk 
populations. 

Prairie Falcon reproductive performance recorded in 2001 was half that of 2000 in terms 
of both successful pairs and young produced, Recorded productivity may have been less than 
actual because some falcons may have fledged prior to survey or were too young to venture to the 
eyrie opening and be counted, However, because no adult falcons were observed at some eyries 
used in past years and single adults were observed at others, recorded productivity may have been 
representative, 


_ The status of Golden Eagles in the KRRSA is troubling, All 3 breeding areas showed 


. signs of loss of at least one member of the pair since the 2000 breeding season. Possible reasons 


may be electrocutions (Van Horn 1993), shooting (unlikely), or poisoning. The relative absence 
of Prairie Falcon and Ferruginous Hawk productivity on the North Rim District and relative 
absence of ground squirrels suggest secondary effects of ground squirrel poisoning may be a likely 


culprit, affecting all 3 key species. 


_ EXTRANEOUS 


— Onil2 September 2000, Karen Steenhof, Research Wildlife Biologist, USGS Forest & 
Rangeland Ecosystem Science Center, Snake River Field Station, Boise, Idaho advised that an 
adult Prairie Falcon wearing aPTT (satellite transmitter) on was located within or near the 


KRRSA during August and September 2000 (Fig. 4). Signal characteristics indicated the falcon 


was dead and signals were lost in early February 2001. She requested that a search be 














11 
implemented during the next field visit to KRRSA. Best locations were 420818.512- 5409567.32 


on 18 September 2000 and 423 179.006 - 5410423.79 on 12 September 2000. On 29 May 2001, 
3.75 man-hours were expended searching for the no longer functioning PTT but no evidence of 


the falcon or transmitter was found. 





Figure 5. Locations of Prairie Falcons tagged with satellite transmitters (PTTs) in 
the Snake River Birds of Prey Natural Area of Idaho. Squares (red) indicate 
locations of PTT included in the Kevin Rim Raptor Study Area. fall 2000-winter 
2001, Graphic courtesy of Snake River Field Station, USGS Forest & Rangeland 
Ecosystem Science Center, Boise. ID. 


MANAGEMENT RECOMMENDATIONS 
Management recommendations presented in Harmata and Gabler (2000) are still 
appropriate, especially the need for an integrated Kevin Rim Raptor Management Plan, directed 


specifically at reducing human impacts on nesting raptors. Additionally, low success rate of 
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ote 


Prairie Falcons and apparent turnover of Golden Eagle adults in at least 3 of the 4 breeding areas 


in KRRSA in 2001 suggests higher than normal mortality, possibly due to predator or rodent 
poisoning. Investigation of incidence and distribution of predacide and rodenticide applications in 
the vicinity of the KRRSA and effects on local raptors may be warranted. 
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APPENDIX 


Appendix Table 3. Codes and locations of breeding areas, plumage descriptions (N = normal, M = 
melanistic). and productivity of Ferruginous Hawks checked. Kevin Rim Raptor Study Area. 2001. 











Nesting ets UI. . Land Adult Nestlings Nestling 
Nest #__District_ Easting Northing Ownership Plumage >4 wks Color _ Name 
Fl Int. V 420900 5406100 MT State W Pinnacle 
F2 Int. V 422390 5405875 MT State Int. Valley N 
F3 Int. V 422060 5405475 MT State Int. Valley M 
F3A Int. V 422360 3404700 Private N 2 2N Int. Valley S 
F4 S. Rim 421620 5403640 Private N 2 2N W Rim 
F5 5. Rim 422160 5403290 Pnivate Falcon Squeezed 
FSA §.Rim 423375 5403460 BLM 3 3N — Look Over 
F6 §. Rim 424550 3405040 BLM Eagle Blind 
Fi? S. Rim 426340 3407900 BLM 7 3 3N TP Rings 
F8 §.Rim 426825 53408980 MT State Mc 3 2N,1M_ Dark Dad 
F9 S.Rim 427420 3410200 BLM N zi ? downy Fossil Find 
FIO’ . N. Rim 425130 3411950 Private Big Valley 
Fl N. Rim 4247350 5413425 BLM Rotella 
Fi2*  Ratth C. 424910 5416180 Private Davis Place 
Fi3 Ratth C. 425200 5416800 Private Nobody Home 
. Fl4 —- Ratt. C. 426060 5417010 _—_—Private Ground 
@ cis Ratth C. 425440 45417575 - Private Cartridge 
FiG = Ratt. C. «424100 «5418275 _—— Private. Bull Pasture 
FI6A Ratt C 422725: 5417800 _—Private N 3 3N Last Lake 
os 17 Badlands 428590 $412040 Private N 2 3N Broken Cliff 
-FI8 Badlands 430060 5412880 BLM Mud Bank 


‘F19 —- Badlands 43039$ 5410010 MT State N 3 3N—s W Platform 
F20 Badlands 430430 5410030 _—Private M2 4 2M,2N E Platform 
F21. N.Flats 431060 5415450 Private N 5 5N _ Stock Pond 
F22* N. Flats 429810 5417180 Private Simmes Pond 
F23.  -SEFlats 436900 5399250 _ Private Kevin Exit 
_F24  SEFlats 440551 3400942 —_—Private Mo 5 5M Oil Tank 
F25 - SEFlats’ 434108 $395415 Private N 4 4N WEISW 
-F26  SEFlats 435827 5395474 _—~Private N 2 2N WIEISE 
F27* SEFlats 443132 5400069 _—Private Ferdig Rd. 
F28 . SE Flats Private not checked 9 mi Coulee 


F29 Buckl. C. not checked Private 

F30 . Buckl.C. not checked Private 

F31~-Buckl.C, = not_~—s checked ~——~Private 

- F32 Bock. not checked Private 

F33 Buckl. C, not checked Private 
‘Nest or substrate gone. 





® 
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Appendix Table 4. Location and productivity (nestlings >4 wks old) for 
Prairie Falcon (prefix P) and Golden Eagie (prefix G) breeding areas 
located within the Kevin Rim Raptor Study Area, 2001. 











Breeding Nesting SIM Land 
Area # _ District, Easting Northing Ownership Productivity 
Pl S.Rim 422080 5403490 _ Private 
P2 S. Rim 422220 3403220 Private 23 
ig - § Rim 422950 5403375 BLM 
P4 . S.Rim 423510 3403540 Private 5 
 P4A §.Rim 424150 3404800 BLM 21 
PSA S.Rim 424710 5406475 BLM 
: PS S.Rim 426575 5408225 BLM 
j P6 S.Rim 427460 5409300 MT State 22 
7 S. Rim 427040 3409750 MT State 
—-P8 N.Rim 424690 5412780 BLM __ missed 
P9 Ratt. C. 425400 3413800 BLM 
POA Ratt C. 424360 3415660 _ Private 
‘ P9B RattlC. 425025 3414380 Private 22 
P10 Ratt C. 425210 5416280 Private 
EP -PlOA = Ratt. C. 425110 5416880 _—Private 
4 gi etnias Oso OPEE Rattl C. 423590 3418025 Private 
© e appear hei 5. /Rattl C. 424690 3417450 Private 
ee ce MPH: P13. Ratt. C. 422750 5417250 _—~Private 
. : PISA ~—s- Ratt. C. 423550 8417580 —-~Private 21 
Gl S.Rim . 423820 3404290 BLM v 
G2 N.Rim 426480 5409675 MT State —_ Inactive? 
G3 Ratt. C. 424500 5417460 Private Inactive? 
CF Ce ne SECS 
"Female with subadult tail. 


"Only one adult present. 








